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SUBJECT: 


Hidden  Valley  Lake  Dam  (Mo. 


ill  00)  Phase  I  Inspection  Report 


/ 

t. 


This  report  presents  the  results  of  field  inspection  and  evaluation  of 
the  Hidden  Valley  Lake  Dam: 


Tt  was  prepared  under  the  National  Program  of  Inspection  of  Non- 
Federal  Dams. 

This  dam  has  been  classified  as  unsafe,  non-emergency  by  the 

St.  Louis  District  as  a  result  of  the  application  of  the  following 

criteria: 

1.  Spillway  will  not  pass  SO  per  rent,  of  the  Probable  Maximum 
F lood . 


2.  Overtopping  of  the  dam  and/or  erosion  of  the  spillway  could 
result  in  failure  of  the  dam. 

1.  Dam  failure  significantly  increases  the  hazard  to  loss  of 
life  downstream. 
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Name  of  Dam: 

State  Located: 
County  Located  .- 
Stream: 

Date  of  Inspection: 


Hidden  Valley  Lake  Dam 
Mi ssou  r i 
Ste.  Genevieve 
Brushy  Creek 
18  October  1979 


The  Hidden  Valley  Lake  Dam,  was  visually  inspected  by  engineering 
personnel  of  Horner  &  Shifrin,  Inc.,  Consulting  Engineers,  St.  Louis, 
Missouri.  The  purpose  of  this  inspection  was  to  assess  the  general 
condition  of  the  dam  with  respect  to  safety  and,  based  upon  this 
inspection  and  available  data,  determine  if  the  dam  poses  a  hazard  to 
human  life  cr  property. 


The  following  summarizes  the  findings  of  the  visual  inspection  and 
the  results  of  certain  hydrologic/hydraulic  investigations  performed 
under  the  direction  of  the  inspection  team.  Based  on  the  visual 
inspection,  the  present  general  physical  condition  of  the  dam  proper  is 
considered  to  be  satisfactory.  However,  the  following  deficiencies  were 
noticed  during  the  inspection  and  are  considered  to  have  an  adverse 
effect  on  the  overall  safety  and  future  operation  of  the  dam: 

1.  Seepage,  as  characterized  by  soft  ground,  running  and  standing 
water,  cattails,  and  willows;  was  observed  at  the  toe  of  the 
center  of  the  dam  in  the  area  between  the  emergency  spillway 
outlet  channel  and  the  original  creek  channel.  Uncontrolled 
seepage  could  develop  into  a  piping  condition  that  can  lead  to 
failure  of  the  dam.  Saturation  of  the  soil  adjacent  to  the  dam 
can  weaken  the  foundation  and  impair  the  stability  of  the  dam. 


2.  The  earthen  bankr.  of  the  out  l«*t.  -h  wine  I  f  or  the  principal 

:;p  i  1  Iway  are  in  an  unstililo  state  -/id-nce.;  by  erosion, 
sloughing,  cracking,  and  near  vertical  il  ..  In  a  location  at 
the  upper  bond  in  the  channel,  the  left  bird:  the  channel 

appeared  to  be  on  the  verge  of  col’nps'-.  ho-;:;  of  the  eh  inne! 
banks  could  render  the  spillway  « m  t  ] » •  t  i  r».*  t  te.-t  ive  which  nay 
result,  in  overtopping  and  possibly  failure  ,,f  the  dam. 

3.  The  crest  and  outlet  channel  for  the  emergency  spillway  were 
noticeably  eroded.  Continued  erosion  of  the  spillway  could 
lower  the  spillway  crest  resulting  in  increased  lake  outflow  and 
conditions  promoting  greater  erosion  with  the  possibility  of 
flooding  the  downstream  area  adjacent  to  the  dam. 

4.  Erosion  of  the  grass  covered  upstream  face  of  the  dam  apparently 
by  wave  action  and/or  by  fluctuations  in  the  lake  surface  level 
has  created  a  near  vertical  bank  approximately  1  to  2  feet  high 
at  the  normal  waterline.  A  grass  covered  slope  j.s  not 
considered  adequate  to  prevent  erosion  by  wave  action  or 
fluctuations  of  the  lake  level. 

5.  A  beaver  dam  exists  within  the  downstream  channel.  Brush  Creek, 
just  downstream  of  the  junction  of  the  creek  with  the  spillway 
outlet  channels,  a  distance  of  approximately  400  feet  from  the 
dam.  The  beaver  dam  serves  to  obstruct  flow  restricting  the 
capacity  of  the  channel  which  could  result  in  flooding  of  the 
area  below  the  dam. 

According  to  the  criteria  set  forth  in  the  recommended  guidelines, 
the  magnitude  of  the  spillway  design  flood  for  the  Hidden  Valley  hake 
Dam,  which  is  classified  as  small  in  size  and  of  high  hazard  potential, 
is  specified  to  be  a  minimum  of  one-half  the  Probable  Maximum  Flood 
(PMF).  Considering  the  fact  that  a  fairly  large  volume  of  water  is 


i  i 


impounded;  tin-  d. >w»s  t  r r.im  floodplain  is.  :  < * !  - 1 1  1  v« •  1  y  narrow  .m  l  f  I  >v/  •  t  j,  • 
stream  will  be  Jeep  and  with  high  ve  loc:  1 1  i  ;  ami  that  Several  dw<»  L  I  i  iry: 
lie  within  the  possible  flood  damage  zone,  it.  is  recommended  that  ‘  he 
spillway  for  this  dam  be  designed  for  t  lie  PMF.  The  i’  r<  d  ■  b>  1  e  Maximum 
Florui  (PMF)  in  the  flood  that  may  K-  expected  from  the  most  severe 
combi  nation  .*f  critical  mo  too  ro  logic  and  hydrologic  conditions  th  it  are 
reasonably  possible  in  the  region.  The  PMF  is  ordinarily  accepted  ,s  the 
inflow  design  i loxl  for  dams  where  failure  of  the  structure  would 
increase  the  danger  to  human  life. 

Ko suits  of  a  hydro log  ic/hydraul  ic  analysis  indicated  that  both 
spillways,  principal  plus  emergency,  are  inadequate  to  pass  lake  outflow 
resulting  from  a  storm  of  PMF  magnitude  or  from  the-  1  percent  chance 
(100-year  frequency)  flood.  The  spillways  are  capable  however,  of 
passing  lake  outflow  corresponding  to  about  9  percent  of  the  PMF  lake 
inflow  and  the  lake  outflow  resulting  from  the  0.1  percent,  chance 
(10-year  frequency)  flood.  According  to  the  St .  Louis  District,  Corps  of 
Kr.g  infers,  the  length  of  the  downstream  damage  zone ,  should  failure  of 
the  dam  occur  ,  is.  estimated  to  be  3  miles.  Aooordinily,  within  the 
possible  damage  zone  are  three  dwellings  and  several  farm  buildings. 

A  review  of  available  data  did  not  disclose  that  seepage  or  stability 
analyses,  of  this  dam  wore  performed.  This  is.  consider!*:.!  a  dofi  •  ienoy  an  1 
sis  aid  be  rectified. 


It  is  recommended  that  the  Owner  take  the  necessary  action  in  th  ■ 
near  future  to  correct  or  control  the  deficiencies,  and  safety  defects 
reported  herein. 

.1 

Harold  R.  Lockett 
P . K .  M i s sou r 1  K-4 1 8 9 
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I'll  AS!-;  I  INSPECTION  REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


HIDDEN  VALLEY  IAKE  PAM  -  I.D.  HO.  311  CO 


SECTION  I  -  PROJECT  INFORMATION 


1  .  1  GENERA!. 

a.  Authority.  The  National  Daw  Inspect  ion  Act,  Public  I,  aw  92-367, 
dated  6  August  1972,  authorized  the  Secretary  of  the  Army,  through  the 
Corps  of  Engineers,  to  initiate  a  program  of  safety  inspection  of  dams 
throughout  the  United  States.  Pursuant  to  the  above,  the  St.  Louis 
District,  Corps  of  Engineers,  directed  that  a  safety  inspection  of  the 
Hidden  Valley  Lake  Dam  be  made. 


h.  Purpose  of  Inspection.  The  purpose  of  this  visual  inspection 
was  to  make  an  assessment  of  the  general  condition  of  the  above  dam  with 
respect  to  safety  and,  based  upon  available  data  and  this  inspection, 
determine  if  the  dam  poses  a  hazard  to  human  life  or  property. 

c.  Evaluation  Criteria.  This  evaluation  was  performed  in 
accordance  with  the  "Phase  I"  investigation  procedures  as  prescribed  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams,"  Appendix  .0  to 
"Report  to  the  Chief  of  Engineers  on  the  National  Program  of  Inspection 
of  Non-Federal  Dams,"  dated  May  1975. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances.  The  Hidden  Valley  Lake 
Dam  is  an  earthfill  type  embankment  rising  approximately  35  feet  above 
the  original  streambod.  The  embankment  has  an  upstream  slope  (alxave  the 
waterline)  of  Iv  on  2.3h,  a  crest  width  of  about  20  feet,  and  a 
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■1 .  At  nonn.il  pool  elevation  the  reservoir  impounded  l.y  the  dam  occupier, 
approximately  28  acres. 

The  dam  has  hoth  a  principal  and  emergency  spillway.  The  principal 
spillway  is  cut  into  the  hillside  at  the  riqht  or  east  abutment.  The 
spillway  outlet  channel,  a  badly  eroded  canyon-like  section  with  near 
vertical  side  walls,  conducts  flow  towards  a  watercourse  of  the  adjacent 
valley  that  lies  approximately  340  feet  downstream  and  to  the  east  of  the 
dam.  Just  downstream  of  the  spillway  crest  the  channel  drops  abruptly 
through  a  series  of  rock  ledges  into  the  deep,  canyon-like  section.  The 
channel  then  continues  by  meandering  through  both  earth  and  rock 
formations  before  joining  the  watercourse  east  of  the  dam.  This 
watercourse  joins  the  downstream  channel,  Brushy  Creek,  at  a  point 
approximately  350  feet  below  the  dam. 

The  emergency  spillway,  trapezoidal  section,  is  located  at;  the  left 
or  west  abutment.  The  spillway  is  moderately  eroded  throughout.  A 
V-shaped  section  cut  into  the  overburden  serves  as  the  spillway  outlet 
channel.  The  spillway  channel  joins  the  downstream  channel,  Brushy  Creek 
at  a  point  approximately  350  feet  below  the  dam.  An  earthen  berm  on  the 
right  side  that  adjoins  the  dam  nerves  to  confine  flow  to  the  channel  and 
protect  the  dam. 

b.  Location.  The  dam  is  located  on  Brushy  Creek,  a  tributary  of 
Saline  Creek,  about  one-half  mile  we<3t  of  State  Highway  N  and 
approximately  5  miles  southwest  of  the  Town  of  Minnith,  Missouri,  as 
shown  on  the  Regional  Vicinity  Map,  Plate  1.  The  dam  is  located  in 
Section  19,  Township  35  North,  Range  9  East,  within  Ste.  Genevieve  County. 

c.  Size  Classification.  The  size  classification  based  on  the 
height  of  the  dam  and  storage  capacity,  is  categorized  as  small.  (Per 
Table  1,  Recommended  Guidelines  for  Safety  Inspection  of  Dams.) 
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d.  Ha  za  rd  Classification.  Hidden  Valley  Lake  Dam,  accord i ng  to  the 
St.  Louis  District,  Corps  of  Engineers,  has  a  high  hazard  potential, 
meaning  that  if  the  dam  should  fail,  there  may  be  loss  of  life,  serious 
damage  to  homes;  or  extensive  damage  to  agricultural,  industrial  and 
commercial  facilities,  important  public  utilities,  main  highways,  or 
railroads.  The  estimated  floor!  damage  zone,  should  failure  of  the  dam 
occur,  as  determined  by  the  St.  Louis  District,  extends  1  miles 
downstream  of  the  dam.  Within  the  possible  damage  zone  no-  three 
dwellings  and  several  farm  buildings. 

e.  Ownership.  The  lake  and  dam  are  owned  by  the  Hidden  Valley 
Sportsman's  Club  Association,  Incorporated ,  a  Missouri  corporation  of 
which  Mr.  Thomas  J.  Robertson  is  the  current  president.  The  Club's 
address  is  Hidden  Valley  Sportsman's  Club,  Inc.,  902  Tenth  Street, 

Ciystal  City,  Missouri  63019. 

f.  Purpose  of  Dam.  The  dam  impounds  water  for  recreational  use  by 
individuals  who  are  members  of  the  club. 

g.  P®5.iS.ri  Cons truct ion  History.  According  to  Mr.  Gary 
Linderer,  past  president  of  the  Club  and  familiar  with  the  lake  project 
since  its  inception,  construction  of  the  dam  was  started  in  1974  and 
completed  in  1975,  and  the  builder  of  the  dam  was  the  Vern  Bauman 
Contracting  Co.  of  Ste.  Genevieve,  Missouri.  Mr.  Bauman  reported  that 
several  test  borings  were  made  along  the  dam  alignment,  prior  to 
construction  of  the  dam.  However,  records  of  this  subsurface 
investigation  as  well  as  any  other  design  and  construction  data  are  no 
longer  available.  The  extent  of  the  engineering  investigations  performed 
for  design  of  the  dam  are  unknown. 

h.  Normal  Operational  Procedure.  The  lake  level  is  unregulated. 
Lake  outflow  is  governed  by  the  capacities  of  two  overflow  type  spillways 
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1.3  PERTINENT  DATA 


a.  Drainage  Area.  The  area  tributary  to  the  lake  is  essentially  in 
a  native  state  and  covered  with  timber.  The  watershed  above  the  dam 
amounts  to  approximately  1,130  acres.  The  watershed  area  is  outlined  on 
Plate  2. 

b.  Discharge  at  Dams it e. 

(1)  bS  timated  known  maximum  f lood.  at  damsite  ...  90  cfs* 

(W.S.  Kiev.  631.4) 

(2)  Spillway  capacity  (principal  +  emergency)  ...  870  cfs 
(W.S.  Kiev.  632.9) 

c.  Elevation  ]_Et  .__above  _MSL)_.  The  following  elevations  were 
determined  by  survey  and  are  based  on  topographic  data  shown  on  the  1959 
Parker  Lake,  Missouri  Quadrangle  Map,  7.5  Minute  Series. 

(1)  Top  of  Dam  ...  632.9  (min.) 

(2)  Normal  pool  (spillway  crest)  ...  630.0 

(3)  Strcambed  at  centerline  of  dam  ...  590+ 

(4)  Maximum  tailwater  ...  Unknown 

(5)  Tailwater  at  time  of  inspection  ...  601.5 

d.  Rese  rvoi r . 

(1)  Length  at  normal  pool  (elevation  630.0)  ...  2,000  ft. 

(2)  Length  at  maximum  pixal  (elevation  632.  9)  ...  2,  200  ft. 

e .  rag e  . 

(1)  Normal  pool  ...  305  ac.  ft. 

(2)  Top  of  dam  (incremental)  ...  07  ac.  ft. 

f .  Re  sqr  voir  S u  r  face . 

(1)  Normal  pool  ...  20  acres 

(2)  Top  of  dam  (incremental)  ...  5  acres 

♦Based  on  an  estimate  of  depth  of  flow  at  emergency  spillway  as  observed 
by  a  representative  of  the  Owner. 
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SECTION  2 


ENGINEER INC  DATA 


2 . 1  DES IGN 

It  was  reported  by  the  past  president  of  the  club,  Mr.  Gary  binderor, 
and  by  Mr.  Vernon  Bauman,  the  Contractor  who  constructed  the  dam,  that  a 
minimum  of  four  test  borings  were  advanced  along  the  centerline  of  the 
dam.  However,  records  of  these  borings  or  other  engineering  data  used  as 
a  basis  for  design  of  the  dam  were  not  available. 

2.2  CONSTRUCTION 

As  previously  indicated,  the  dam  was  constructed  by  the  Vernon  Bauman 
Excavating  Company  of  Ste.  Genevieve,  Missouri.  According  to  Mr.  Bauman, 
no  formal  records  were  kept  during  construction  of  the  dam.  However,  the 
Contractor  reported  that  considerable  blasting  was  performed  in  order  to 
construct  a  core  trench  and  to  anchor  the  right  abutment  into  sound 
rock.  It  was  reported  that  this  core  trench  was  4  to  8  feet  deep  and 
about  8  feet  wide;  that  several  layers  of  gravel  and  clay-seamed  ledge 
rock  were  excavated;  that  the  trench  was  backfilled  with  clay,  and  that 
the  material  placed  within  the  trench  was  compacted  using  a  sheepsfoot 
roller.  Mr.  Bauman  stated  that  most  of  the  remaining  embankment  material 
was  compacted  with  rubber-tired  equipment,  although  a  sheepsfoot  roller 
was  used  to  compact  fill  in  critical  areas.  The  Contractor  mentioned 
that  the  embankment  at  the  right  abutment  was  anchored  20  to  28  feet  into 
rock  at  the  hillside  while  at  the  left  abutment  the  embankment  was 
secured  into  the  clay  covered  hillside. 

2.3  OPERATION 

The  lake  level  is  uncontrolled  and  governed  by  the  crest  elevation  of 
the  principal  spillway  located  at  the  right  abutment.  An  emergency 
spillway,  with  a  crest  elevation  approximately  0.9  feet  higher  than  the 
crest  of  the  principal  spillway  and  about  2.0  feet  lower  than  the  top  of 
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the  dam  at  its  lowest  point,  is  located  at  the  left  abutment.  A 
representative  of  the  Owner,  reported  that  the  dam  has  not  been 
overtopped  and  that  the  highest  lake  level  observed  occurred  sometime 
during  the  spring  of  1979  when  the  depth  of  flow  at  the  emergency 
spillway  was  estimated  to  be  about  6  inches. 

2.4  EVALUATION 


a.  Availa bility .  Engineering  data  for  assessing  the  design  of  the 
dam  and  spillways  were  unavailable. 

b.  Adequacy .  No  data  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety" 
were  not  available,  which  is  considered  a  deficiency.  These  seepage  and 
stability  analyses  should  be  performed  for  appropriate  loading  conditions 
{including  earthquake  loads)  and  made  a  matter  of  record. 
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SECTION  3 


VISUM.  I  NS  I'lif'T  I  ON 


3.1  FINDINGS 

a.  General.  A  visual  inspection  of  the  Hidden  Valley  Lake  Dam  win 
made  by  Horner  &  Shifrin  engineering  personnel,  H.  B.  Lockett,  Civil 
Engineer  and  Hydrologist,  T.  K.  Deddens,  Geological  Engineer,  and  A.  B. 
Becker,  Jr.,  Civil  and  Soils  Engineer,  on  IS  October  1970.  An 
examination  of  the  dam  site  was  also  made  by  an  engineering  geologist, 
Jerry  D.  Higgins,  a  consultant  retained  by  Horner  &  Shifrin  for  the 
purpose  of  assessing  the  area  geology.  Also  examined  at  the  time  of  the 
inspection,  was  the  area  below  the  dam  within  the  potential  flood  damage 
zone.  Photographs  of  the  dam  taken  at  the  time  of  the  inspection  are 
included  on  Pages  A-l  through  A-6  of  Appendix  A.  The  locations  of  the 
photographs  taken  during  the  inspection  are  indicated  on  Plate  3. 

b.  Area  Geology.  The  dam  site  is  located  on  the  eastern  flank  of 
the  Ozark  Uplift  on  gently  dipping  Ordovician-age  sedimentary  rock  in  the 
area  of  the  dam,  the  Gasconade  formation  is  exposed  at  the  surface.  Tin- 
Gasconade  is  predominantly  a  light  brownish  gray,  crystalline  and  chorty 
dolomite  with  a  few  thin,  irregular  sandstone  lenses.  Cryptozoan, 
cellular  and  ropey  cherts  are  also  common.  The  residuum,  formed  by  de^p 
in  situ  weathering  of  the  overlying  Roubidoux  consists  of  a  thick,  chorty 
clay  so i 1  containing  boulder-size  chert  overlying  an  irregular  bedrock 
surface  of  cryptozoan  chert  (reef)  and  dolomite.  The  residue'  is 
relatively  permeable  and  erodible.  Bedrock  exposures  are  primarily 
limited  to  the  main  spillway  in  the  right  abutment. 

The  right  abutment  is  moderately  sloping,  composed  of  thick,  cherty 
clay  residuum  overlying  cryptozoan  chert  and  dolomite.  The  spillway  cut 
through  the  abutment  hillside  exposes  a  thick  section  of  residuum  and 
cryptozoan  chert.  The  spillway  channel  has  been  eroded  to  a  deep, 
steep-wa 1  led  section  with  numerous  potholes  formed  in  the  irregular 
bedrock  surface. 
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The  left  abutment  is  gently  sloping,  compose-.!  of  thick  ciierty  tl  iy 
residuum  cut  by  a  small  emergency  spillway.  The  spillway  has  undergone 
moderate  erosion,  and  some  small  pestholes  have  formed  along  its  channel. 

c.  Dam-  The  visible  portions  of  the  upstream  and  downstream  faces 
of  the  dam  (See  Photos  1  and  2)  appeared  to  he  in  sound  condition, 
although  erosion  of  the  unprotected  upstream  slope  has  created  a  near 
vertical  face  about  1  to  2  feet  high  at  the  normal  pool  waterline.  No 
cracking  or  sloughing  of  the  embankment,  or  misalignment  of  the  dam  crest 
was  evident.  The  downstream  slope  and  the  upstream  slope  above  normal 
pool  were  well  covered  by  a  thick  stand  of  fescue  and  lespedeza  type 
grasses  that  were  atxiut  12  inches  high.  No  trees  were  present  on  either 
face  of  the  embankment.  The  gravel  surfaced  road  on  the  crest  of  the  dam 
was  found  to  be  in  g<xxl  condition  and  appeared  to  be  well  maintained. 

A  marshy  area  (nee  Photo  9)  as  evidenced  by  cattails,  willows,  soft 
ground,  and  standing  and  flowing  water,  war,  observed  just  downstream  of 
the  center  of  the  darn.  Seepage  flow  from  this  area  was  difficult  to 
estimate  because  of  the  fact  that  it  extended  over  an  area  approximately 
190  feet  wide  and  390  feet  long.  However,  seepage  flow  near  the  dam 
appeared  to  be  less  than  9  gpm.  Flooding  of  the  old  creek  channel, 
believed  primarily  due  to  the  fact  that  the  valve  on  the  lake  drawdown 
pipe  (see  Photo  12)  was  open  and  discharging  (low  to  the  channel,  and  the 
presence  of  a  beaver  darn  (see  Photo  11)  across  the  channel  at  a  point 
approximately  350  feet  downstream  of  the  dam,  had  created  a  pool  (see 
Photo  10)  which  abutted  the  base  of  the  dam.  Due  to  the  presence  of  the 
pool  it  could  not  be  determined  if  the  dam  was  experiencing  underseepage 
at  the  location  of  the  old  stream. 

The  crest  area  of  the  principal  spillway  (see  Photo  3)  appeared  to  be 
in  sound  condition,  although  the  earthen  bank  -it  the  interface  of  the  dam 
and  spillway  had  only  a  sparse  cover  of  grass  to  prevent  erosion  of  the 
embankment.  It  was  also  noted  that  an  accumulation  of  miscellaneous 
debris  littered  the  upstream  area.  Downstream  of  the  crest  the  spillway 


outlet  channel  wan  found  to  be  badly  eroded  (nee  Photo.';  4  throuqh  G)  with 
several  potholes  formed  in  the  bedrock  surface  of  the  invert  and  evidence 
of  recent  sloughing  of  the  steep-wal led  earthen  banks.  At  a  location 
approximately  125  feet  downstream  of  the  crest,  a  vertical  crack  had 
severed  a  portion  of  the  channel  bank  (see  Photo  5)  leaving  it  unstable 
and  on  the  verge  of  collapse.  The  hillside  to  the  right  of  the  channel 
was  also  badly  eroded,  apparently  by  storm  water  runoff,  with  the  surface 
cut  by  numerous  small  channels.  Recent  minor  sloughing  of  the  hillside 
adjacent  to  the  channel  was  also  evident. 

The  emergency  spillway  was  moderately  eroded  with  approximately  6  to 
12  inches  of  foundation  material  (see  Photo  7)  missing  throughout  most  of 
the  crest  area.  Erosion  of  the  overburden  had  created  a  V-shaped  channel 
section  (see  Photo  8)  up  to  about  3  feet  in  depth  along  the  entire  length 
of  the  outlet.  Seepage,  estimated  to  be  on  the  order  of  1  to  2  gpm,  was 
noticed  emerging  in  the  channel  invert  beginning  at  a  location 
approximately  200  feet  below  the  crest.  The  berm  adjacent  to  the  right 
side  of  the  channel  and  the  hillside  adjoining  the  left  side  were  well 
covered  by  various  varieties  of  grass  and  no  significant  erosion  of  these 
areas  was  noticed. 

d.  Downstream  Channel.  The  channel.  Brushy  Creek,  downstream  of  the 
dam  is  unimproved,  although  a  low  earth  and  gravel  berm  that  appeared  to 
be  material  excavated  from  the  channel  was  noticed  along  the  right  bank 
in  the  vicinity  of  the  dam.  At  a  point  approximately  350  feet  from  the 
dam  the  stream  is  joined  by  the  principal  and  emergency  spillway  outlet 
channels.  A  low  beaver  dam  crosses  the  stream  just  below  the  confluence 
of  the  spillway  channels.  Flow  passing  the  heaver  lam  was  attributed 
mostly  to  discharge  from  the  lake  drawdown  valve  which  was  open  it-  the 
time  of  the  inspection. 

e.  Rese rvoi r .  The  area  adjacent  to  the  lake  \  -  in  a  nil  or  1 1  state 
covered  with  a  dense  growth  of  trees.  Except  for  these  n, >as.  normally 
inundated  by  the  lake,  the  shoreline  about  the  lake-  w;i  -  tt-»-  t\n.>d  ,r 


grass  covered.  The  amount  of  sediment  within  the  lake  could  not  be 
determined  at  the  time  of  the  inspection;  however,  it  is  believed  not  to 
be  significant. 

3 . 2  EVALUAT ION 

The  tie  f  ic  ienc  ies  observed  during  this  inspection  and  noted  herein  are 
not  considered  significant  to  warrant  immediate  remedial  action.  It  is 
advisable,  however,  that  the  Owner  address  the  problem  of  erosion  at  both 
the  principal  and  emergency  spillways  within  the  near  future. 
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4.;;  MAINTENANCE  OF  OAM 

The  > snba  nkrr.e  nt  ml  nr  ••os  i  Tun>.*< !  i  .a  tody  adjacent  thereto  appeared 
relatively  weld  maintained  as  no  t  rws  or  brur.h  w  >ro  observed  on  the 
slope::  at.d  the  area  was  uniformly  covered  with  qrasss  •'hat  was 
appr  is  1  stately  12  i  nchos  high  at.  the  time  <>|  the  i  aspect.  ion.  However 
j  tide  i  ng  by  the  badly  eroded  and  defer  i  -rating  ••••.mdl  *  ions  observed  a*- 
o  >t  let.  -hanne  1  f  one  pri  no  i  pal  ;p  i  1  Iw.iV  a  :  w«»l  1  -i.;  the  >).:n<;ral  1  y  •• 
cor  Ufion  of  the  emergency  spi  11  way  it  in  appa .• n t  the.':  no  attempt  t. 
been  made  ‘  o  remedy  eitiy-i  :;i  tint  ion.  It.  aim  appears  that  there 
lit*  le  >'oner::  for  problem.:  a  ss  oc  i  at  si  with  .••.ecpao**  >r  drainage  *. 
low-ly:  ny  marshy  are,-..:  adjacent  to  :.!■■  dam, 

4.  !  MAINTENANCE  «)E  OUTLET  OPERATING  '"'AC  IMP!  l.'S 

No  outlet  operating  facilities  exist  at.  thin.  bam. 

4.4  PEliCKI  PTIOM  OK  ANY  WARNING  SYSTEMS  IN  EFFECT 

The-  inspection  did  not.  reveal  the  existence  of  a  dam  warning  ays 

4.r,  EVALUATION 

I. of  or  inadequate  maintenance  is  con:: i  le red  detrimental  f  >  t 
:,ifet.y  of  tie-  Jam.  It.  is  recommended  that  maintenance  of  the  dam  :n 
•:p :  1 1  way.  be  undertaken  on  a  regular  basis  and  that  records  be  kept 
all  maintenance  war1,  performed. 


4  1 


i'k-'vion  -  :ivni’Oi,oc;" 'i!v;  i  A'.'M  ' 

/ 


r> .  1  EVALUATION  OF  FEATURES 

a.  Dec i gn  Data.  Design  data  are  not  available. 

b.  Exper  ience  Data .  The  U  ai  nage  area  an.!  lake  surface  ar-'-a  wore 
developed  from  the  ’JOGS  Parker  Lake ,  Missouri,  o..;adi  angle  Map.  Tin- 
proportions  and  dimensions  of  the  spillways  and  dam  were  developed  from 
surveys  made  during  the  inspection.  Records  of  rainfall,  stream.;' low  or 
flood  data  for  the  watershed  are  not  available. 

c.  Vi  seal  Observations  . 

(1)  The  pri ncipa!  spillway,  a  broad -crested  trapezoidal  section 
with  a  width  of  about  !5  feet  at  the  crest,  is  cut  into  the  hi'].  ;  id"  :t 
the  right  (east)  abutment. 

12)  At  the  spillway  crest  the  spillway  is  defined  ivy  a  gras? 
covered  earth  berm  on  the  left  arid  by  a  nearly  vertiril  excavate!  rock 
face  on  the  right. 

(3)  Just  downstream  of  the  crest,  the  spillway  drops  a'  .-aptly 
through  a  series  of.  reck  ledges  into  a  na r :  w,  steep  wo  1  ’ on  and  badly 
eroded  canyon-like  channel. 

(A)  The  spillway  channel  joins  a  watorcour.j*  from  the  adjacent 
valley  at  a  point  approximately  340  feet  downs t ream  of  the  crest. 

(5)  The  spillway  channel  conducts  flow  away  from  the  dam  and 
releases  within  the  capacity  of  the  spillway  should  not  endanger  the  dam. 

(6)  The  emergency  spillway,  a  shallow  broad-crested  trapezoidal 
section  is  located  in  the  gently  sloping  hillside  of  the  left  (west) 
abutment.  The  spillway  is  moderately  eroded  throughout. 

(7)  An  earthen  berm  that  joins  the  dam  parallels  the  spillway 
outlet  and  serves  to  confine  flow  to  the  channel  and  protect  the  dam. 
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(3)  A  6- inch  pipe  that  reduces  t  ■  •  a  4- inch  pipe  at  th>-  -<»n*  r-<l 
valve  is  p  rov  ided  t  o  dewater  the  lake.  The  valve  it.  locate,  i  near  the 
■lownst  ream  toe  of  *  ho  daw. 

r  9 )  The  original  at  roam  channel  abut  ■:  the  <i  nr. 

<1.  Ove  r  tonp  i  ng  Potent  i  .i_l  .  The  up  i  '  lw.i\':s  (principal!  and  wri-nth 
are  inadequate  to  pans  the  proUiMe  maximum  flood,  or  1  p:  rh.i.d-- 

m.ax  iiiuim  flood,  or  the  1  percent,  chance  (100-yr.  !  requency)  !  ’.oo-l  without 

overtopping  the  dam.  The  :?pi  1  1  ways  r:  ••  adi.ejn.rte,  how-ve;  t<>  pa::n  the  0.1 
percent  chance  (10-yr.  f  requenev)  f  1  10b  without  overtopping  the  dam.  Thu* 
results  of  the  dam  over  topi  inn  ana  1  y  s  i  s  are  an  loll  aw..: 


Max.  Dept:!:  (Ft.)  Duration  of 


Ra  t  i  o 

0-Reak 

Max.  r.nko 

of  Flow  over  Dam 

Ove  r  topp i ng 

o_f  _RMF 

Outflow  (cl's) 

W.S^  Kiev. 

(Kiev.  _6 .32  ,3  )_ 

of  Dam  (Hrs. 

0.09 

907 

632.  9 

0 . 0 

0.0 

0.60 

7, 7  26 

6  36.2 

3.3 

6.2 

1. 00 

1  6,  402 

637.  9 

5.  0 

7.  4 

100-Yr.  Flood 

2,260 

6  34.1 

1  .  2 

1  .  2 

10-Yr.  Flood 

8  61 

6  32.9 

0.0 

0.0 

Elevation  633.9  waa  found  to  be  the  lower. t  point  in  the  dam  crest. 

The  flow  safely  pa  suing  the  spillway  just  prior  to  overtopping  amount:;  to 
about  907  efs,  which  is  equivalent  to  about  9  percent,  of  the  probable 
maximum  f lood  inflow.  During  peak  f low  of  the  probable  maximum  flood, 
the  qreatest.  depth  of  flow  over  the  dam  is  projected  to  bo  r>.0  feet  and 
overtopping  will  extend  across  the  entire  length  of  the  dam. 

e.  Evaluation.  Experience  with  embankments  constructed  of  similar 
material  (a  gravelly  red  clay)  to  that  used  to  construct  this  dam  have 
shown  evidence  that  the  material  under  certain  conditions  such  as  high 
velocity  flow,  can  be  very  credible.  Examples  of  such  erosion  are 
apparent  at  each  of  the  spillways.  Such  a  condition  exists  during  the 
PMF  when  large  lake  outflow,  accompanied  by  high  flow  velocities, 
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by 

•  ro: 
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i  :  downs  t;  re, 

luce  of  th<*  dam  is  expect  e  1 .  Tin’  ■  xlmit  ot  t  < !  imag,  •  is  not 

pr  ed  ic  t  .ib!  <• ,  however,  there  i  s  a  i*>ssihi  i  ity  that  they  sou  i  -1  result  in 

failure  of  the  Ti,n, 

t.  References.  Procedures  and  data  for  determining  the  probable 
maximum  flood,  the  100-year  frequency  flood,  the  10-year  frequency  flood 
and  the  discharge  rating  curve  for  flow  over  the  spillways  an!  the  dam 
crest  are  presented  on  Pages  B--1  and  B-2  of  the  Appendix.  A  listing  of 
the  HKC-1  (Dam  Safety  Version)  input  fata  is  shown  .<n  Pages  B-3  thru  h-li 
of  the  Appendix.  A  coin’  of  the  computer  output  tildes  entitled  "Summary 
of  Dam  Safety  Analysis"  tor  ratios  of  the  PMF,  t  ie  100-year  flood,  and 
the  10-year  flood,  are  presented  on  Page  B-f>.  Tin’  inflow  and  out f  1  aw 
hydrographs  for  the  probable  maximum  flood  u  e  shown  on  Page  B-7  of  the 
Appendix.  Area-storage  curves,  for  the  reservoir  are  shown  on  Piute  ‘1  an, 
the  spillway  rating  curves  are  shown  >n  Plats-  t.  of  the  r-yort. 
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SECTION  (,  -  STRUCTURAL  STAR  1  1. 1  TY 

6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations .  Visual  observations  which  adversely  affect 
the  structural  stability  of  the  dam  are  discussed  in  lection  i,  paragraph 
1.1c. 

h.  Design  and  Construction  Data.  No  design  or  construction  data 
relating  to  the  structural  stability  of  the  dam  are  known  to  exist.  Tt 
was  reported  that  records  of  test  borings  taken  at  the  dam  site  prior  to 
construction  are  no  longer  available.  Seepage  and  stability  analyses 
comparable  to  the  requirements  of  the  "Recommended  Guidelines  for  Safety 
Inspection  of  Dams"  were  not  available,  which  is  considered  a 
deficiency.  These  seepage  and  stability  analyses  should  be  performed  for 
appropriate  loading  conditions  (including  earthquake  load s)  and  made  a 
matter  of  record. 

c.  Operating  Records .  With  the  exception  of  the  valve  on  the  lake 
drawdown  pipe,  no  appurtenant  structures  or  facilities  requiring 
operation  exist  at  this  dam.  According  to  a  representative  of  the  Owner, 
no  records  are  kept  of  the  lake  level,  spillway  discharge,  dam 
settlement,  or  seepage. 

d .  Post  Construction  Changes.  The  Owner’s  representative  also 
reported  that  no  post  construction  changes  have  been  made  or  have 
occurred  which  would  affect  the  structural  stability  of  the  dam. 

e.  Seismic  Stability.  The  dam  is  located  within  a  Zone  IT  seismic 
probability  area  and  an  earthquake  of  the  magnitude  predicted  for  this 
area  is  not  expected  to  produce  a  hazardous  condition  to  the  dam, 
provided  that  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 


suction  7  -  as: - kss mk :it ;<kmk:> i  ai .  mkaspki-;:: 

7.1  DAM  ASSESSMENT 

a.  Safety  .  A  hyiiraul  i  •  analysi  ;  i  nd loafed  that  the  spillways 
(principal  pi  us  emergency)  are  capable  of  passing  lake  out!'  low  of  about 
870  efs  without  the  level  of  the  lake  exceed  i -g  the  law  point  in  t  he  fop 
of  the  dam.  A  hydrologic  analysis  of  the  luxe  watershed  ar<-a,  an 
discussed  in  Section  A,  paragraph  a.  Id,  indicate';  th.it  tor  storm  runoff 
of  probable  maximum  flood  magnitude,  the  lake  outflow  would  tie  about 

16,  460  cfs,  and  that  for  the  1  per  cent  chance  (100-year  frequency)  flood 
the  lake  outflow  would  be  about  2,  260  cf::.  A  similar  analysi  s  indicated 
that  for  the  0.1  percent  (10-year  frequency)  flood ,  the  lake  outflow 
would  lie  approximately  060  els. 

Several  items  were  noticed  derma  the  inspection  that  could  adverse! 
affect  the  saf^ti  of  the  dam.  These  i  *-(..ns  include  seepage,  the 
deteriorating  condition  of  the  spillway  out.  and  the  lad-  of  adequ.it 

erosion  protection  along  the  upstream  face  of  the  dam. 

Seepage  and  stability  analyses  of  the  dam  were  not  available  for 
review  and  therefore  no  judqment  could  be  made  with  respect  to  the 
structural  stability  of  the  dam. 

b.  Ade luclc_il  _° f  I  n  f  o  pm  a  t  bo  o  •  Due  to  lack  of  design  and  construction 
data,  the  assessments  reported  herein  were  based  on  external  conditions 
as  determined  during  the  visual  inspection.  The  assessments  of  the 
hydrology  of  the  watershed  and  capacities  of  the  spillways  were  based  on 
,i  hydrolog ic /hydraulic  study  as  indicated  in  Section  5.  Seepage  and 
stability  analyses  comparable  to  the  requirements  of  "Recommended 
Guidelines  for  Safety  Inspection  of  Dams"  were  not  available,  which  is 
considered  a  deficiency. 
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c.  Urgency  .  The  items  concerning  (in'  : : .  i  f  ■  ■  t  y  of  ♦  he  'Inn  noted  m 
paragraph  7.1a  and  the  remedial  measure:;  recommended  in  paragraph  7.2 
should  be  accompl  i  shed  within  a  reasonable-  time.  Tr  is  recommended , 
however,  that  priority  be  given  to  remedying  I  he  problem  of  ei  r:r>n  at 
both  the  principal  and  emergency  spillways  and  to  inci easing  the  capacity 
of  the  spillway  outlets  which  are  considered  t  >  be  :-.--r  ions’.  /  i  n. ideqa.it,.. 

d.  Necessity  for  Phase  IT.  Based  on  the  results  of  the  Phase  ; 
inspection,  a  Phase  II  investigation  is  not  recommended. 

) 

e.  Seismic  Stability.  The  dam  is  located  within  a  ''.one  11  :  --.m  i<  • 

probability  area  and  an  earthquake  of  the  magnitude  predicted  for  thir 
area  is  not  expected  to  produce  a  hazardous  condition  to  the  dam, 
provided  that,  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

7.2  REMEDIAL  MEASURES 

i 

a.  Recommendations .  The  following  actions  are  recommended: 

(1)  Based  upon  criteria  set  forth  in  the  recommended 
guidelines,  alterations  to  the  design  of  the  dam  should  bo  made  in  order 
to  pass  lake  outflow  resulting  from  a  storm  of  probable  maximum  fl-iod 
magn  i  tude . 

(2)  Obtain  the  necessary  soil  data  and  perforin  dam  seepage-  and 
stability  analyses  in  order  to  determine  the  structural  stability  of  the 
clam  for  all  operational  conditions.  Seepage  and  stability  analyses 
should  be  performed  by  a  qualified  professional  engineer  experienced  in 
the  design  and  construction  of  earthen  darn:;. 

b.  Operations  and  Maintenance  (0  &  M)  Procedures.  The  following  0  & 

M  Procedures  are  recommended: 
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(1)  Provide  some  means  of:  controlling  seepage  evident  in  the 
area  adjacent  to  the  downstream  too  near  the  center  of  the  dam. 
Uncontrolled  seepage  can  lead  to  a  piping  condition  which  could  result  i 
failure  of  the  dam.  Drainage  of  the  areas  affected  by  seepage  including 
elimination  of  the  marshy  area  just  downstream  of  the  dam  should  be  one 
of  the  objectives  of  the  seepage  control  measures  since  saturation  of  th 
soil  weakens  the  foundation  which  could  impair  the  stability  of  the  dam. 

(2)  Provide  some  form  of  protection  at  the  spillways  in  order 
to  prevent  erosion  by  lake  outflow  or  overland  drainage.  In  the  case  of 
the  principal  spillway  measures  should  be  undertaken  to  insure  the 
stability  of  the  channel  banks,  which  are  considered  to  be  overly  steep. 
Failure  of  the  channel  banks  could  result  in  blockage  of  the  spillway 
outlet  which  could  lead  to  overtopping  and  possibly  failure  of  the  dam. 
Continued  erosion  of  the  emergency  spillway  could  lower  the  crest  and 
promote  progressive  erosion. 

(3)  Provide  some  form  of  protection  other  than  grass  for  the 
upstream  face  of  the  dam  at  and  above  the  normal  waterline  in  order  to 
prevent  erosion.  A  grass  covered  slope  is  not  considered  adequate 
protection  to  prevent  erosion  by  wave  action  or  by  a  fluctuating  lake 
level . 

(4)  Remove  the  beaver  dam  that  obstructs  the  downstream 
channel.  Obstructions  within  the  channel  will  restrict  the  capacity  of 
the  outlet  which  could  result  in  flooding  of  the  area  below  the  dam  and 
conditions  unfavorable  to  the  structural  stability  of  the  dam. 

(5)  Provide  maintenance  of  all  areas  of  the  dam  and  spillways 
on  a  regularly  scheduled  basis  in  order  to  insure  features  of  being  in 
satisfactory  operational  condition. 

(6)  A  detailed  inspection  of  the  dam  should  be  instituted  on  a 
regular  basis  by  an  engineer  experienced  in  the  design  and  construction 
of  dams.  It  is  also  recommended,  for  future  reference,  that  records  bo 
kept  of  all  inspections  made  and  remedial  measures  taken. 
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NO.  3:  PRINCIPAL  SPILLWAY  CREST  (LOOKING  DOWNSTREAM) 


NO.  4:  ROCK  FALLS  AT  PRINCIPAL  SPILLWAY  OUTLET  CHANNEL 


NO.  7:  EMERGENCY  SPILLWAY  CREST 


HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


1.  The  HEC-i  Dam  Safety  Version  (Duly  1978,  Modified  26  I-Y-Lrujry 
1 970)  program  was  use- 1  to  develop  inflow  and  outflow  hydrographs  and  dam 
overtopping  analyses,  with  hydrologic  inputs  as  follows: 

a.  Probable  maximum  precipitation  (200  sq.  mile,  24-hour  value 
equals  26.3  inches)  from  Hydrometeorological  Report:  No.  31.  The 
precipitation  data  used  in  the  analysis  of  the  1  percent  (100-year 
frequency)  flood  and  the  0.1  percent  (10-year  frequency)  flood  was 
provided  by  the  St.  Louis  District,  Corps  of  Engineers. 

b.  Drainage  area  =  1.76  square  miles  =  1,130  acres. 

c.  SCS  parameters: 


Soil  Group  C  =  100  percent 

Soil  type  CN  =  88  (AMC  III,  PMF  condition) 

=  75  (AMC  If,  100-yr.  and  10-vear  flood  conditions) 

V,  q,3  0.385 

Time  of  Concentration  (Tc)  =  (  — 

n 

Lag  Time  =  0.60  Tc  =  0.28  hours 


Where;  T^ 

L 

H 


Travel  time  of  water  from  hydraulically  most 
distant  point  to  point  of  interest,  hours. 
Length  of  longest  watercourse,  miles. 
Elevation  difference,  feet. 


2.  The  principal  and  emergency  spillway  sections  consist 
essentially  of  broad-crested,  trapezoidal  sections  for  which  conventional 
weir  formulas  do  not  apply. 
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were  computed  for  various  d.-pth.',  "o." 
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c.  Static  lake  levels  corresponding  to  the  various  values  passing 

the  spillway  were  computed  as.  critical  depths  plus  critical 

velocity  head  (d  +11  ),  and  the  relationship  between  lake 

c  vc 

level  and  spillway  iischargo  was  thus  obtained.  This  procedure 
neglects  the  minor  insignificant  friction  losses  across  the 
length  of  the  spillway. 

d.  The  discharges  for  the  principal  and  emergency  spillways  for 
equal  elevations  were  suinmated  for  entry  on  the  Y4  and  Y5  cards. 


3.  The  profile  of  the  dam  crest  between  the  principal  spillway  and 
emergency  spillway  is  irregular  and  flow  over  the  dam  crest  cannot  be 
determined  by  conventional  weir  formulas.  Crest  length  and  elevation 
data  for  the  dam  crest  proper  were  entered  into  the  HKC-1  Program  on  the 
$L  and  the  $V  cards.  The  program  computes  internally  the  flow  over  the 
dam  crest  and  adds  this  flow  to  the  flow  over  the  principal  and  emergency 
spillways  as  entered  on  the  Y-l  and  Y5  cards. 
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